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Revealing the Hot and Energetic Universe



New Advanced Telescope for High Astrophysics: NewAthena

Selected in 2014 by ESA as the L-class mission of the Cosmic Vision program

Mission Adoption: 2027
Launch: 2037, 5-year mission baseline

The Hot Universe

Evolution and 
formation of large-
scale hot gas 
structures from the 
formation epoch to 
the present day

The Energetic Universe

Census of black hole 
growth in the 
Universe; physical 
processes responsible 
for growth, influence 
on larger scales from 
present to the earliest 
cosmic epochs

Exploration of high-
energy phenomena 
in all astrophysical 
contexts, including 
those yet to be 
discovered

Observatory and Discovery 
Science
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NewAthena Observatory

Wide Field Imager 
(WFI)

X-ray Integral Field 
Unit (X-IFU)

Mirror technology:
Silicon pore optic (SPO)
Mirror diameter: 2.4 m

Required HPD: 9 arcsec
Expected HPD: 7 arcsec

Mirror Assembly 
Module (MAM)
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From Athena to NewAthena

2022: headed towards Adoption

May 2022: Mission cost evaluated at 1.9B€

2022-2023: Redefinition
Athena -> NewAthena

8 November 2023: ESA Science Program 
Committee (SPC) approved a modified version of 

the Athena X-ray observatory and recognized 
NewAthena as the flagship mission of the ESA 

Science Programme

We are here
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What do we get with NewAthena?
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What do we get with NewAthena?

Fast detector (64x64)
80𝝻𝝻s time resolution

FoV: 40 x 40 arcmin

(1024x1024)

4 arcmin

Energy Resolution @7 
keV ≤ 4 eV

Pixel size = 5 arcsec

Energy Resolution 
@ 7 keV ≤ 170 eV

Pixel size = 2.2 arcsec

DEPFET (depleted p-channel field effect transistor)

(~1500 pixels)

Main contributors: 
CNES/IRAP, France
SRON, Netherlands
GSFC, USA
PI: Didier Barret, IRAP

Main contributor: MPE, Germany
PI: Kirpal Nandra, MPE
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NASA Involvement and Contributions

Main hardware contribution:
– X-IFU sensor and read-out 
– 5K Cryocooler for the X-IFU
– Vibration Isolation System (VIS)

Additional:
– NASA Athena Data Center contribution to Science Ground 

Segment (SGS)
– Consultation for the WFI ASIC
– WFI Background Analysis Modeling (BAM)

Key Achievements in 2025:
– December 2024: X-IFU DM1.1 Detector shipped to SRON 
– December 2024: NIST delivered the DM1.1 Superconducting 

Quantum Interference Device (SQUID) multiplexer to SRON
– Demonstration of the 5K cryocooler by three potential suppliers
– Test of the DM VIS



Science Objectives
NewAthena has 33 Science objectives
• 17 reformulated, 8 identified as Driving Science Objectives  + 1 new
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Sci Obj Description

1 Determine the location and nature of the primary source of X-rays and its connection to the inner accretion/ejection 
mechanisms in AGN and stellar compact objects 

2 Determine how outflows are launched from around supermassive black holes and how they impact the evolution of 
galaxies since Cosmic Noon 

3 Measure the space density of the AGN that dominate black hole growth out to the epoch of re-ionization 

4 Constrain the kinematics of hot gas and metals in massive haloes 

5 Map via deep X-ray imaging the properties of the most common baryonic reservoirs in the Universe, and probe their 
evolution and connection to the cosmic web 

6 Map via deep X-ray spectroscopy the properties of the most common baryonic reservoirs in the Universe, and probe 
their evolution and connection to the cosmic web 

7 Chemical enrichment over cosmic time 

8 Multi-messenger astrophysics 

9 Equation of State of Neutron Star                      NEW!

The Energetic Universe The Hot Universe Observatory and Discovery Science



Galaxy Growth Mechanism
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Wind Launching
MHD-driven: asymmetric, blue-shifted tails; the closer it 
is to the AGN, the faster the outflow 
Line/radiatively-driven: asymmetric, red wing, an 
increase of the wind velocity along the line of sight 
Thermal-driven: relatively narrow line, little asymmetry, 
slow velocity expected 

Fe XXVI 

200 ks NewAthena X-IFU 
Observing Campaigns:
1: X-IFU of nearby galaxies
2: WFI survey of high red-shift galaxies with WA/UFO features



Kinematics of Massive Halos
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• Measure the ratio of non-thermal to thermal pressure
• uncertainty of 50 km/s on the turbulent velocity dispersion -> non-thermal 

pressure fraction of 5%
• NewAthena/X-IFU achieves detailed mapping of the velocity fields out to 

z~1 

How are gravitational energy and AGN feedback dissipated into bulk motions and turbulence?

X-IFU simulation



AGN Populations
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Neutron Star Equation of State
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A single measurement will limit error on the radius determination of a pulsar from the 20% -> 3% with a 
200 ks WFI observation for the faintest pulsars currently known 



The NewAthena Community

• Athena Community Outreach office (ACO)
– https://www.the-athena-x-ray-observatory.eu/en

• NewAthena Science Study Team (NASST)
– US participant: Laura Brenneman (Harvard & Smithsonian Center for Astrophysics)

• Athena Science Working groups
– Managed by the ACO and overseen by the NewAthena Science Study Team
– To be restructured in early 2025: Everyone needs to reconfirm their participation

• Early announcement: see ACO e-letter #4
• It will be an open call: everyone can apply

– Special A&A issue:
• White papers to be submitted in the summer of 2025 
• Manuscripts to be prepared in early 2026
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